In a attempt to treat a supergravity as a tensor representation, the 4-dimensional N -extended quaternionic superspaces are constructed from the (diffeomorphyc)graded extension of the ordinary Penrose-twistor formulation, performed in a previous work of the authors [14] , with N = p + k.
I. INTRODUCTION
In theoretical physics from long ago, there are an increment of the use of modern mathematical methods to treat several problems of diverse degrees of complexity [9] .. From the hydrodynamics and the mechanics of the continous media, passing for the quantum mechanics (QM), quantum field theory (QFT) and relativistic astrophysics, the correct description of the physical phenomena is based in the application of the geometry and group theory.
Between these methods the introduction of spinors constrained by conformal symmetries in order to map the spacetime, have a particular importance in classical and quantum field theories. For example, in classical mechanics, string theories and supersymmetrical ectensions of the spacetime, this construction (map) has been successfully introduced for the description of different scenarios. Here we introduce such "spinorial mapping" (supertwistors) to describe the diverse superspaces. Accordlying with Penrose's suggestion, the spacetime continuum can be considered as a derivative construction with respect to an underlying spinor structure. For instance, the spinor structure contains the pre-images of the fundamental properties of the classical spacetime: dimension, signature, connections, etc. These superspaces can be the basis of nonlinear realized unified theories containing the SM+GR (standard model + general relativity) that, with the help of a super biquaternionic extension of the coordinates, the correct number of fields will be reached.
II. TWISTOR THEORY AND QUATERNIONIC EXTENSION
As suggested by Penrose long ago [3] , from the beginning in the twistor theory the starting point a complex space CM ∼ C 2,4 (T ) by mean conformal spinors t α = ω · α , π α with α = 1, 2 and a = 1, 2, 3, 4 as describing the prior geometry with the complex Minkowski space coordinates usually denoted
related with the twistors coordinates t α ⊂ T by the incidence equation
that is in fact, a particular case of geometrical (in general harmonic) mapping. Notice that (1) is directly a biquaternion, namely
that have 8 real dimensions and can be extended even more to 16 real dimensional if each coordinate is quaternionic itself, namely
Now we can promote t α = ω · α , π α to fermionic quaternion then a quaternionic twistor is a quaternion with conformal spinors as coefficients. From (2) a point in a CM space (in this case an element of H 1 (C)) defines a plane in T or a line in CP (3). Consequently the mapping (1) is a 1-dimensional quaternionic one (minimal map in H).
A. Quaternionic conformal spinors
A 4 component spinor over a field K can be realized following the scheme: is what we are interested in.
B. Quaternionic extension
In the quaternionic-twistor theory our starting point a quaternionic space HM ∼ H 1,4 (T )
implemented as CM × CM by mean quaternionic spinors t α = ω 
related with the twistors coordinates t α ⊂ T by the quaternionic incidence equation
we have now 16 real dimensions being each coordinate quaternionic
being ω · α , π α ∈ H biquaternionic fermions of the form given by the Case 8 (see [15] for the simplest case with reality condition), namely Ψ (
we have pointed out before. As in the ordinary twistor case, we can introduce a pair of non parallel quaternionic twistors to determine the corresponding "point" (really a R-subspace) q ∈ HM by solving the matrix equation
where the matrices are Q = q
As is easily seen, the HM coordinates are invariant under the transformations in T as follows
with X ⊂ GL (2, H) . Notice the important fact that the introduction of biquaternions (e.g.
an almost complex structure) imply an underlying symplectic one.
III. SUPERGROUPS AND QUATERNIONIC SUPERFRAMES
Some points to consider about complex graded vector spaces and quaternionic ones :
i) for quaternions, the minimal dimension for its representation is 2 ( e.g.SU (2) × R 1 )
ii) the corresponding complex graded vector space is consequently C 2n;2m equivalent to H n;m due i) with n quaternions with 4n complex commuting coefficients (bosons) and 4m complex anticommuting coefficients (fermions)
A. Fundamental representations
As was commented somewhere for the simplest complex case [8] (see also [13] for introduction to quaternionic structures in QFT), it is possible to introduce (in the biquaternionic case) the following two fundamental representations of SU (2, 2; N H C ) :
a) Quaternionic supertwistors:
For these two biquaternionic representations the following U (2, 2; N H C ) scalar products can be introduced:
where
symplectic and each entry is a quaternionic one (e.g a 2 × 2 block). Consequently the supergroup U (2, 2; N H C ) is defined as the set of graded 2 (4 + N) × 2 (4 + N) matrices U ((4 + N) × (4 + N) biquaternionic matrices in the lowest H-representation) satisfiying the
Let us to observe, in resume, the following points:
• A) the graded quaternionic matrices U : A contain four spinors each one as coefficients: e.g.
etc. In consequence, the supergroup SU (2, 2; N | H C ) describes all the superframes-(
C (Penrose notation), being the corresponding parametric equations describing the respective coset written
IV. PENROSE EQUATIONS AND SUPER-QUATERNIONIC EXTENSION: THE GENERAL CASE
The quaternionic superspace coordinates are (N = p + k)
where in the general case, k(N − k) bosonic quaternionic coordinates describe the internal symmetry coset
and shall be called regular or Fueter-analytic coordinates. 
Consequently, the reconstruction via twistors of the superspace namely
using
carry explicitly to the following expressions in general form:
V. THE N=4, K=2 SUPERSPACE This is the corresponding to the case p = q = 2 (N = p + q) in the Litov -Pervushin notation [6] . Eqs.(23) and (24) describe for N=4, k=2 the supercoset 
Evidently, the above solutions are invariant under the arbitrary R ∈ GL (2; 2 | H C ) supertransformations (e.g.: superrotations) namely
with Ω and Π for N = 4, k = 2. We easily see that two biquaternionic supertwistors and two biquaternionic fermionic supertwistors are described by sixty four bosonic complex coordinates (given by eigth bosonic biquaternions )and by sixty four fermionic complex coordinates (given by eigth fermionic biquaternions): one half of these coordinates describes the N = 4, k = 2 biquaternionic superspace and the second half, however, describes the GL (2; 2 | H C ) degrees of freedom. Schematically, from the matrix Q, each block describes faithfullly the following
Notice that the constraints (54) four bosonic complex variables can be eliminated, and the constraints (55) two complex bosonic variables and four fermionic ones can be eliminated.
This counting evisently agrees with the restriction of biquaternionic superspace degrees of freedom of by the graded pseudohermiticity condition given by construction.
VI. THE N=8, K=4 SUPERSPACE
This is the corresponding to the case p = q = 2 (N = p + q) in the Litov -Pervushin notation. Eqs. (23) and (24) describe for N = 8, k = 4 the supercoset As is well known, the knowledgement of the Casimir operators of any group is important: they are needed for the classification of the irreducible representations of the (extended supersymmetry) algebra. From the supersymmetic viewpoint, they also can be used to find covariant equations of motion for superfields [7] . 
VIII. SUPERFIELDS AND COHERENT STATES
We know that the equation relating the B 0 and B 1 parts of the superspace in the case of supertwistors can be in terms of quaternions into the form i) The fundamental representation can be descomposed, in principle, as in the case of [6] as
where h is an element of the maximal compact subgroup S(U(2m) × U(2n)) and t of the corresponding coset space
. Explicitly (see ref. [5] )
and
where the parametrization is given by
because the quaternionic supervariable transforms nonlinearly under SU(2, 2; k, N − k) 
where we have defined Ambrose-Singer theorem and Extended Rothstein theorem(R-C-L theorem see [11] and ref.
